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SOURGCE ‘International Gonference on Cosmic Radiation. Moscow, i

1959, Trudy. V. 2, Shiroklye atmosfernyye livni 1 kas-
-kadnyye protsessy, 123-131

PEXT: The high-energy nuolearactive component was studied by the

apparatus of Moscow State University. The nuclearactive component ;
was detected and measured by means of hodoscoped counters end loni- ‘ \
zation chambers. The processed hodoscope data permitted determining ‘
the total number of particles N and the distance Ry of the shower )

axie from the {onization chambers. Part of the data were procaaaed
by the slastronic computer of Moscow State University: thareby the
number of particles wae determined %o an accuracy of approximately
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to within 0.25 m, provided it fell

The joint processing of the

chambers ylelded the mean enar-~

gy of the nuclearactive component of showers of variousn number of

particles,
central part of the shower,
flux carried by the
_ the shower and the
ticles, Showers,

ther study. These showers were divided
number of particles; over

integral spectra of nuclearactive particles of energies E

1000 sush showers were

the energy specira of the nuclearactive particles in the
the lateral distribution of the energy
nuclearactive component in the central part of
jateral distribution of the nuclearactive par-
whose axes were at a diptance of less
from the detector of nuclearactive particles,

than 10 @
were selected for fur-
into 4 groups according %o
investigated. The

xm(1012 ev.

were obtained for the 4 groups. The integral spectra of nuclearac-
tive particles, averaged over the showers of all the groups, can be

approximated by an exponential function with exponent ¥ = +
e value of Y shoWwo a decreas=-
f the energy flux near the

For showers with large N {group 4), th
ing tendencye. The space distribution o
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clearactive component within a circle of given radiue is made by
high-energy particles, whose lateral distribution is such that, on SR

the average, all the particles with ennrgy;&lO‘z ev. are contained

in a circle of radius r = 1t m., The distribution of the energy flux :
carried by the nuclearactive component showed that this flux is

fairly widely distributed. Purther, the tranaverse momentum im-

parted to the particles (during their generation), was esgimated.

The nuclearactive component of showero with N = 10% to 10° at sea

level carries an energy of 0.5 to 1.0 of the total energy, carried -
by the electron-photon component, As a result of the energy fluctu- L
ations of the nuclearactive component in the individual showers, the ',
development of the showers fluotuates, too. The distribuiion of {the :
energy flux of the nuclearactive component over a region of 140420 m 4

near the axis is described by the law r-230.25; such a distribution S
should affeot the characteristics of the soft component. There are v
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So- i
viet-bloc. The reference to the English-language publication reada R
as follows: J. Nishipura, K. Kamanta.Suppl. Prog.Phys.,no.6, 1958,
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TITLE: Investigating high—energy/u-meeon component of exten-
sive air showers

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 169-180

TEXT: The selection of m-mesons of various energies was carried
out by recording them at various depths of the absorber. The pecu-
liar feature of the experiments consisted in the need to select
showers, whose axes pass at various distances from the meson det-
ectors, so as to study the epace distribution of the meson flow.
Thereby, the distance between the underground detectors and the
shower axis recorded at the surface, may largely depend on the in-
clination of the shower axis. The apparatus made it possible to
determine the mean density of meson flow with treshold energies
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E. equal to 0.4, 5, and 10 Bev, at distances of 100, 25, and below

5 m, for showers of various number of particles. The detectors with
a large sensitive area permitted observing the peculiarities of
meson distribution in the various showers. The apparatus was in ope-
ration for approximately 2000 hours. The energy spectra of the u-
mesons and their lateral distribution for distances of 3 - 100'm
from the shower axis were obtained. It was found that for showers

with N = 2-105, the lateral distribution of m-mesons with E_ 210 Bev

has an exponent n€! for distances up to 100 m. This means that u-
mesons of such energies are mainly found outside a circle of radius
r = 100 w. Further, the irregularities of meson-distribution at a
depth of 40 m were studied in individual showers by means of meson
detectors of total area 3.1 m2., Irregularly distributed meson-
groups were observed. In all, 17 such groups were recorded in 14
showers, during 800 hours of operation of the detectors. The perti-
nent experimental results are listed in tables. It was found that
the meson groups appear in showers which do not differ from "aver-
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age" showers with respect to the total meson-flow. The distance be-
tween the meson group and the shower axis did not exceed 3 m for

showers with N = 2»105. A comprehensive knowledge of the high-ener- i
gy meson component was obtained, in particular with respect to me-

son flow in the vicinity of the shower axis, where the energy of

the m-mesons exceeds 10 Bev., By comparing the number of mesons at

mountain altitude and at sea level, the conclusion is reached that b4// '
-mesons with E, 210 Bev. are eflectively generated at high altitudes i
(above 3800 m),/acquiring a sufficiently large transverse momentum.

The character of the lateral distribution of si-mesons near the

shower axis is determined by the character of meson generation ac-

cording to altitude., Computations were carried out of meson distri- ;

bution near the axis ( r<25m), with E _>10 Bev, for 2 models of ex~ l

tensive shower development. PFurther; various interpretations are
proposed for the appearance of si-meson groups in the vicinity of
the shonwer axis. The angular distribution of7 r-mesons in nuclear
interactions has a substantial effect on the lateral distribution
of u-mesons with §u>10 Bev. The majority of/u-mesons of such ener-
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gles are generated at altitudes of 6 - 8 km above sea level. The
dependence of the number of Ji-mesons with E 210 Bev. on the number

of particles in the shower, in the circle r = 25 m, is expressed by

§0:6 + 01 eor the range N = 10% to 5.10°). The meson distribution

(with E 210 Bev.) in showers with N = 2-105 is expressed by Pu =
nM ot

= K/r", n = 0.8 + 0.2, for distances of 3 to 10 m from the shower
axis. There are & figures, 6 tables and 10 references: 8 Soviet-
bloc and 2 non-Soviet-bloc. The references to the English-language
publications read as follows: B. Edwards, J. Losty, D. H. Perkins,
P, Pinkau, J. Reynolds. Phil. Mag., 3, 237, 1958; A. Ueda, N. Ogi-
ta. Progr. Theor. Phys., 18, 269, 1957.
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AUTHORS: Dmitriyev, Y. AO, Kulikov, Ge V., Maﬁs&l'skiy’ Ye. Iv’
Khristiansen, G
TITLE: The Spatial Distribution of the Energy Flux of ths Eleotron-

Photon Component of Extensive Atmospheric Showers (Prostranst-
vennoye raspredeleniye potoka energii elektronnoc-fotonnoy kom-
ponenty shirokikh atmosfernykh livney)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 992-1000 (USSR)

ABSTRACT: In the present paper the authors report on the results obtained
by measurements carried out between June 1957 and February 1958
at sea level by means of a device for the complex investi-
gation of extensive air showers. The device is at present in
operation at MGU (Moscow State University). It is desoribed in
detail and is illustrated by figure 1 in form of a schematical
drawing. The ionization chambers used had a diameter of 25 cm
and a length of 1 m, the total area covered by them amounting
to 3 m2; they were filled with very pure argon, pressure 3 atm,
and were enclosed on a%l sides by filters. The counters, each

Card 1/4 of 330, 100, and 18 cm®, were arranged in groups of 24 and were
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arranged in such a manner that they operated simultaneously
within a range of distances of 1 - 50 m from the shower axis.

A total of 2000 Geiger-Mueller counters in hodoscope connection
(GK-7) was used. Showers with particle numbers of from

1.104 to _2.106 were investigated. The showers were divided into
groups with, the average particle numbers(1.104, 2.104, 5.6.104,
2.10%, 5.7.40° and >10° for the 6 N,-groups. For energy flux
density it holds that qp = n(t)JBdt and for t = 8

0
Qg = gn(t)ﬁdt + Bn(t=8)exp(—[wtt)dt (Figure 2 shows the course
of these curves for the N4~group). n(t) denotes the particle

number in dependence on the penetration depth t, and B denotes
the average energy loss per t-unit. Figure 3 in gemilogarithmic
scale shows the course of energy flux density for the groups

N1 - Ns. Further diagrams show the dependence of electron-

Card 2/4 photon component energy on the distance from the shower axis T

B
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and on N. Further data concern investigations of the meson
component. For r< 6 m it holds that
-2 ' kN

N, = 10 ') K8 orrar = 7.3.107%, ( = 2.10'3)AE‘/.., (< 6bn) ~

/b
0.005 nel oh (\
energy flux. For the electron-photon component the following
holds for n: n= -1.5 + 0.2 at 1m<r<8m and

n= =20 +0 3 at 10m £ T ¢ 50m.
The spatial energy distribution function of this component does
not depend on N for showers with the total particle number of

ém) for the share of the muon component in

0= 104 - 106. The spatial distribution of the energy fluxes
in the central part of the shower agrees with the cascade
theory caloulations in the case of a cascade parameter s=1.2
being used. It was further found that with an increase of
distance from the shower axis the energy flux of the electron-
photon component decreases more slowly than the energy flux
of the nuclear-active component. In a circle with the radius

'.{5?
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The Spatial Distribution of the Energy Flux of the Electron-Photon Component
of Extensive Atmospheric Showers

of 50 m about 75% of the total energy of the electron-photon
component of the shower is contained. The authors finally
thank S. N. Vernov and G. T. Zatsepin for their great help,
I. P. Ivanenko for discussions, and V. I. Artemkin, L. A. Di-
karev, V. N. Sokolov, K. I. Solov!yev, and D. S. Stel’makh
for assisting in measurements and in the evaluation of data.
There are 5 figures and 13 references, 9 of which are Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni-

versiteta (Institute for Nuclear Physics of Moscow State
Unlversity)

SUBMITTED: September 15, 1958
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TITLE:

PERIODICAL:

ABSTRACT:
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Vernov, S. N., Gorchakov, Ye. V., 50V/56-36-4-39/70
Ivanenko, 1. P., Khristiansen, G. B.

On the Development of the Nuclear- Active Components
in Extensive Atmospheric Showers (0 razvitii yaderno-
aktivnoy komponentyshirokikh atmosfernykh livney)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1233-1239 (USSR)

Already Guzhavin, Guzhavina and Zatsepin (Ref 1) calculated
the height dependence of high-energy nuclear-active
particles and the number of high-energy [ -mesons at sea
level, as well as the height-dependence of the nuclear-
active and of the soft component of extensive air showers.
The elementary act was calculated according to Landau

(Ref 2) and Vernov (Ref 3). For all energies the collision
cross sections were calculated, and for the free path in

air the value )b = 65 £ 70 g/cm2 was obtained. The results

of calculations depend in a high degree on 7\0; however,
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in Extensive Atmospheric Showers

?\o is at energies of'z$1010ev not known from experiments.

Therefore,the authors of this paper calculated different
characteristics for the nuclear-active (n.a.) component of
extensive air showers (e.a.sh.), in which 7\0 is determined

by the type of the elementary act and the experimental range

of the absorption of n.a. particles (Ea\;1012ev). By making
simple assumptions concerning the nature of the elementary
act the spectrum of the n.a. particles in e, a. sh. was
computed, and likewise the ranges for the absorption of n.a.
rarticles and the energy fluxes in the showers. Also the
probability for the observation of one or two high-energy
n.a. particles in a given altitude is estimated, The main
aim of this paper was to find characteristics of the

€, a., 8h. for various paramcters of the elenentary act

and X _ , which are sensitive to the nature of interation,

It was found that besides the €.a.8h. characteristics,

which depend only weakly on the nature of the elementary

particle, there exist also such as are highly dependent,

An exact experimental investigation of the latter may lead
Card 2/3 to important results concerning the elementary act.
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There are 2 figures and 11 references, 9 of which are
Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of Moscow
State University)

SUBMITTED: October 16, 1958
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DMITRIYEV, V.A.; KULIKOV, G.V.; KHRISTIANSEN, G.B.
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Investigation of high-energy nuclear-active particles at sea
10‘\!01. Zhur.okl!p.i tonl’.fil. 3? m-u:893-905 o '59.
(MIRA 13:5)

1. Institut yadernoy fisikl Moskovekogo gosudarstvennogo
universiteta,
(Cosnic rays)
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“Fonotion of the spatial distribution of a flux of charged particles
in an individual extensive air shower. Zhur. eksp. i teor. fiz. 38
no.1:297-298 Jan *60. (MIRA 14:9)

1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universi-
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AUTHORS s Vernov, 8. N., Ivanenko, I. P., Kulikov, G. V.,
Khristianaen!fc. B. q
TITLE: The Nature of the Particle Beamp\ in the Core of an Extensive
. Adr Shower/7
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 2(8), pp. 509 - 512 ,/

TEXT: 1In-an earlier paper (Ref. 1) the authors communicated their
investigations of a shower core by means of diffusion chamber. They found
that narrow beams consisting of 4-15 particles appear, and the beam
trajectories are collinear. These particle beams are, either, cores of
electron-photon avalanches released from no-mesons, or groups of high-
energy muons. Which of these alternatives is correct, is now investigated.
In the present paper, the authors show that the latter is much more
probable. The first assumption is discussed in detail, and the experiment
and its results are analyzed from this stand-point. The observed number
of particles in the beam can only be released by primary particles whose

Card 1/3
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The Nature of the Particle Beams in the Core s/056/60/039/002/042/044
of an Extensive Air Shower B0O06/BOT0

energy E‘:’zw12 ev. The energy spectrum of electrons and photons in the
avalanche at a depth of 2t-units had the following form (N - number of
particles released by particles with E = 1012 ev):

E 10° 10° 1010 10"
Ne1(>E) 5.5 4.0 2.5 0.5
Nphot(>E) .10 8.0 4.0 0.8

For their experiments, the authors used a plate of lead glass (type17§-1 d
(TP-1)) with high lead content. This plate covered one half of the A,///
diffusion chamber. 850 hours of measurement were made in the open chamber

and 440 hours in the ciosed one. The actual number of particles observed

in the showers is much smaller than that which would be expected if the

first assumption on the nature of the collinear beam were true. Experi-

ments performed with diffusion chamber, arranged above two rows of

jonization chambers, gave similar results. The second assumption, that

the observed beam consists of su-mesons, is then briefly discussed, For
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The Nature of the Particle Beams in the Core 8/056/60/059/002/042/044
of an Extensive Air Shower B006/B070

E,u,- 1013 ev, a value 0.3 per muon is obtained for the probability of
electron-positron pair production in the filter of lead+graphite

(~10 t-units over the second row of ionization chambers). The number of
particles in the avalanche cores recorded in the second row of chambers,
(f ) inAE, agrees with the number of pair production calculated from

L

2.107 2.107 - 2.10"%  2.10
39 7 2

40 5 3

Also the absence of multiplication on the passage of the beam through
0.8 t-units of lead glass agrees with the assumption. that a aigh-energy
muon beam is concerned. The authors thank L. G. Smolenskiy and

B. A. Zelenov for help in the experiments and 5. F. Sensnkd for help in
the calculations. There are 1 table and 5 Soviet references.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer-
. siteta (Institute of Nuclear Physics of the Moscow State Univeralty)
SUBMITTED: June 20, 1960
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AUTHORS Vernov, S. N, Solov'yeva, V. I., Khrenov, B. A.,

TITLEs Fluctuations of the muon flux in extensive atmospheric
showers

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,

no. 2(8), 1961, 340 - 353

TEXT: The study of fluctuations of the muon flux in extensive atmospheric
showers is very interesting, since the fluctuations accompanying the
formation of avalanches of high-energy nuclear-active particles in the
atmosphere, as well as the applicability of the various models of shover
formation can be estimated from their character. This article gives a
detailed presentation of the results of an investigation of muon-flux
fluctuations in extensive atmospheric showers, which were carried out
with a special device for comprehensive studies of such showers, made
available by Moskovskiy gosudarstvennyy universitet (Moscow State Uni-
versity). First, the authors give & detailed description of the experi-
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mental arrangement which used numerous Ceiger-Miller counters in hodos-
copilo arrangement. Fig. 2 ghows & muon detector. Detectors of this type.
used for measurements on the earth surface, nad s total area of 4.7 m2;
at a depth of 20 m water equivalent, it waz 3.2 mz. and at 40 m water
equivalent, 6.3 m2c The arrangement was designed in such a way that six-
fold coincidences could be recorded. Showers with H7»105, in which the

numbers of muons with E>4e1oeev were determined, were examined more
closely. In order to eliminate the nuclear-active effect, only the
records of those detectors were taken into account, which were more than
50 m away from the shower axis. The arrangement made it possible to
measure the total number of shower particles and the number of muons in
the shower simultaneously. The showers investigated were grouped as
followst
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N=(2-—5)10°
A - Detectors on the earth surface N = (5—10)-10%,
' N> 107

Datectors N = (2—4)-10°
: {‘N;>4-10° '
N = (1 —2)-10°
N =(2—4)-10°.
N>4.10°

Detectors B ' ' » \

.

The dis:tribution of events with respect to the ratios q/p (q - number of
recorded muons, P - average number of muons to be expected) for the

groups (At F > 5.10 3B W > 4-106; Bs N2 4~106) is given in 8 table.
Conclusionst The slight fluctuations of the muon flux in showers with a
given number of particles, vwhich were observed experimentally, contradict
the conception of the development of extens proposed by
T, E. Cranshav, and A. M. Hillas in a report delivered at the Internatio-
nal Conference on Cosmic Particles. The fact that the experimentally
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observed fluctuations of the muon flux do not exceed the theoretically _
predicted fluctuations (theory takes into account only fluctuations at the
altitude at which the primary ghower-producing particle undergoes its
first interaction) corroborates theory. Calculations show that in the .
case of a shower developing without fluctuation, the form of distribution .
with respect to the muon number n;, in a shower with a given number of

particles is highly gensitive to the quantity & = (A + B)/x -y- 1. Since
N and { are known, the value of /. can be estimated from the form of : ;
distribution with respect to ny, 7. is the interaction mean free path of

the ulirahigh-energy particles releasing the showers. In order to obtain -
the exact distribution of muon fluxes, it is necessary to improve the
experimental conditions. The authors thank I. P. Ivanenko for a dis-
cussion, and K. 1. Solov'yev, V. Sokolov, Ye. Shein, v. Putintsev, I.
Vasil'chikov, V. Nazarov, ¢. Degtyareva, N. Proshina, and I. Massal!skaya,
co-workers of MGU, for assistance. There are 4 figures, 4 tables, and

8 references: T Soviet-bloc and 1 non-Soviet-blaoc.
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versity)
SUBMITTED: March 13, 1961 :
Legend to the Table: (1), (3), (6): Ex
: perimental distributi H
(2%, (4), (7): distribution to be expected from the formuga one

I-:"/.'!
2 Wg), (ans q/p=0-+1fy),

=0

‘s /3

2 W@ (man g/p="Y+), n 1 A
q=p; 3 S

fI‘ . but o v
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AUTHORS: Vernov, S. N., Khristiansen, G. B., Belyayeva, 1. F.y

Dmitriyev, V. A, ¥alikov, C. V., Nechin, Yu. A.,
Solov'yeva, V. I., and Xhrenov, B. A.

TITLE: The primary cosmic-ray component at superhigh energies and
some peculiarities of its interaction with nuclei of air
\ atoms '

FERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya,
v. 26, no. 5, 1962, 651-657
TEXT: The paper is & report on experiments with the Moscow University

large apparatus (arees 4,-104 m2) for comprehensive studies of extensive
air showers induced by high-energy cosmic particles. The charged-particle
detectors (Geiger counters in hodoscope arrangement) cover an area of !

110 m2, the muon detectors (2-3 counter layers shielded with lead and ironm,

in hodoscope arrangement) more than 12 m~, 6.3 m2 of which are under
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40 m water equivalent. The nuclear-active-particle detectors form & \\
system of 128 ionization chambers (8 mZ) shielded by lead and graphite
filters. The number of muons produced in charged-pion decay was

estimated (the pions were assumed to be formed in gamma—quantum

photoeffect on nuclei of air atoms)s N’i:(E) £ 50E0/1.8(1—a)E, n £ 0.9,

5, < 1073;  for Ej ~10'% ev and E, = 1010 ev (x = 0.5), N}{Uo’o) < 10°.

The number HE of muons in nuclear showers was measured. Tor showers with '
’

N = 710" a mean number of 8°104 muons with E 2 1010 gv is to be
expected. The gpatial muon flux distribution vwas determined for these

two types of showers (93 and ?,’;) In the case of a simple model of air

shower production (Suppl. Nuovo Cimento, 2, 649, 1958), an analysis of
the experimental data yields ¥ = keEOexp(-x+xm+xo A; Eg is the

energy of the‘.&grimary particle, X, is the depth of its first interaction,

X nﬁél_ogEo (% ~’depth of observation), N is the total number of

card 2/4
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shower particles; the number of muons R” a kMEg; A = 200 g/cmz,
B = 30 g/cm2 and &= 0.8 X 0.1. If the primary energy spectrum has the

shape AE;(?+1 dE , at fixed N the N, distribution has the shape
1o (422 -y 1)
L d

action. Comparison between experiment and theory yields A = (85%5) g/cmz,
as an upper limit. For charged muons their energies (Eﬁ) and numbers

(o]
N#J N being the mean free path with respect to inter-

(nq) were measured and calculated for several altitudes H; W is the

probability for a charged pion produced at H decays without interacting
With an air nucleus. The results indicate that in ~ 3% of all cases
nuclear interaction is accompanied by a production of narrow beams of
great numbers of charged pions. There are 8 figures.
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AUTHORS: Belyayeva, I. F., Solov'yeva, v. I., Khrenov, B. Ay
) and Khristiansen, G. B.
a Anris
TITLE: Extensive air showers induced by high-energy photons

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskays,
v. 26, no. 5 1962, 658-660 )

AN
TExT: Photon-induced extensive air showers (e.a.sh.) (Nuovo Cimento 11 V,(
625, 1960) must differ from heavy-particle jnduced e.a.sh. by the number
of penetrating particles. The upper limit of the number of muons NP‘ in
a photon—induced e.a.sh. and the spatial muon distribution are

estimated for Ephot = 1010 ev and N = 107 at sea level. The muons are

+ +
assumed to be produced in r— decay only, the n— being the result of photo-

nuclear interaction. Muon pair production ijs ignored.
¥.(>E)< 0.8'10'3 EO/E. The spatial meson distribution at sesa level
/
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is determined for mesons with B >1-1O10 ev. The iransverse momenta of ‘¢><?,
+ - - 1]

the ©— produced are assumed to satisfy the law pj exp '.'(pL/po)z.l with N

P, = l~108 ev. The distribution curves were found to be similar for

electron-photon and ordinary showers, the densities at axial distances
petween 10 and 100 m differ by a factor of ~ 100; it is concluded
that the muon density in photon-induced e.a.sh. will be ~1% of that in

ordinary showers with N"'1-107 at sea level and distances up to 100 m from
the shower axis. An analysis of the relation between the number of
recorded showers and that of recorded muons showed that of 126 showers

with 4+105¢ K¢ 2-107 all those which could have been photon-induced

were recorded. This indicates a 75% probability that < < 0.01.
There are 2 figures.

ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki
*  Moskovskogo gos. universiteta im. ¥. V. Lomonosova
(Scientific Research Institute of Nuclear Physics of
Moscow State University imeni M. V. ‘Lomonosov)
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AUTHORS: Vernov, 5. N., Dmitriyev, V. A., Khristiansen, G. B., and
Gulyam Sadyk Hukhibi

————

TITLZ: Study of the high-energy muol spectrum at a depth of
40 m water equivalent

PERIODICAL: Akademiya nauk s5SR. Izvestiya. Seriya fizicheskaya, V. 26,
no. 5, 1962, 661-667 :

TEXT: The underground muon spectrum was studied with an arrey of
ionization chambers (overall area, 1.75 mz). with 48 Geiger-Mller counters. ,g
(1.6 mz) operating at energies from 10" to 102 ev. The muon spectrum '

wes determined from the spectrum of showers induced by high-energy muons
in the ionization chambers. The spectrum of the showers recorded, each
of which involved $ 200 relativistic particles, could be approximated_by
an exponential law with the index ¢ = -1.9 Y 0.2. In the case of showers
with > 2000 particles, § = -1.8 ¥ 0.4. The strongest showers involved

czore than 30,000 particles. The data obtained show that the muon-energy
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spectrunm is uniform throughout the range of 1011 to 1013 ev., The constant g
exponent | in this range is indicative of a more complex nature of muon
production in the atmosphere than has hitherto been assumed. The production

of m:ons by K-mesons, which would increase the exponent [ is also consid-
ered, There are 3 figures.
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9—( B102/B138 :
AUTHORS: Vernov, S. N., Li Don Khva, Khrenov, B, A., Khristiansen, (‘r.X
B ' 10
TITLE: Muon beams in extensive air showers CE

- e an s e A e

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, V. 42,
' no. 3, 1962, 758 - 769 : :

7EAT: The underground measurements of cosmic-particle distribiutions des- | . ..
eribed in Ref. 1 (ZhETF, 3L, 1252, 1959) have been continued. The gpatial { =
muon distributions have been measured at a depth of 40 m water-equivalent - _

by means of Geiger counters in hodoscope ocircuit. The total area covered '..D

by the counters was 1.2 m2. The spatial muon distribution was characterized "
by the distance D between the muon tracks in dependence on M (number of e
recording counters in the middle row), N (number of particles in the shower) . = ¢
and R (distance from the shower axis on the earth's surface). The showers ' "°

recorded were divided into two groups: R <30m (N-5'104-106), and R>50m " | -
(N - 1(}6 - 2‘107). The meson track distribution determined was analyzed &
Card 1/2 ' e e T 4

)
SN T

APPR :
OVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3"



"APPROVED FOR RELEASE: 09/17/2001

CIA-RDP86-00513R000722330001-3

: s/056/62/o42/003/o1e/o49
tuon beams in ... B102/B138 |
. i B
by the Honte-Carlo method. since in the central region of extensive air !
showers (r <30 m from the shower axis) the muon trajectiories are not in- |
dependent of ‘each other, it is concluded that there exist pairs and groupsi
of mesons related with each other. A characteristio feature of the central
region is narrow muon groups (4~0.2m), muon beams, whose number rapidly i
increases with N. For N >100 several narrow muon beams were recorded and |
the distance between them reached several meters. ‘It is probable that .
these beams originate in puclear, interactions. Rrwan exadt interpretation % S
measurements with large-area arrangements (~10 m2) would be neceasary. ' !
There are 4 figures, 5 tables, and 7 referencest 6 Soviet and 1 pon-Soviet
ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni- -
versiteta (Institute of Nuclear Physics of Moacow State
University) - . : . :

oo s Avi b o

.%—.&m .

SUBMITTED:  September 30, 1961 (initially) December 9, 1961 (after Te-
vision ' . o L
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B8102/8166
AUTHORS: Dmitriyev, V. Aey Khristianasen, G. B.
TITLE: Investigation of the energy spectrum of high-energy wuons

at a depth of 40 m water equivalent in the ground

PERIODICAL: Zhurnal gkaperimental 'noy i teoreticheskoy fiziki, ve 44,
no. 2’ 1965’ 405"412
PEXT: In order to obtain information on the origin of high-energy Huong
the authors meagured the apectrum of extensiye bursts induced by high-
energy muons in the range from 1011 to 3-101 ev. The showers were
generated in 16 cm thick lead filters arranged abcve two grouys of
jonization chambers (total area 1.75 m?). The recording device provided
with a pulse-height analyzer of 10/ accuracy had a capacity of from 30 to
100,000 Telativistic particles. The compogition of the bursts is mainly
determined by plon energy losses, i.e2. by bremsatrahlunéfand particles
arising in eleotromagnetic muon interactions and, to a lesser extent, also
by nuclear interactions. The apparatus was in operation for 1200 hrs; the
number of showers plotted against the number of relativistic particles per
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shower shows an exponential drop from n = 100 to n = 100,000 with a power
of ¥ = -1.9 + 0.2. If the muon energy spectrum can be given by

‘y(E“)dE‘1 » AB;;(YH)dE“, then it is vonnected with the burst spectrum

b{(>n) = 337"1(106n)-7, with B ’=‘."9'1O"4 7-2. The muon spectrum given by
this relation is compared with calculetions according to the Monte-Carlo
method. Various corrections and the uncertainty induced by the error

ol 7 were considaered. The results are in relatively close agreement, and
a comparison of the authors' results with those from other publicaiions is
also satisfactory, with the exception of the spectrum obtained by A. L.
Rodgers (Proc. Phys. Soc. 78, 918, 1961) for Eu>100 Bev. For E> 1012 ev

the results seen to be inconsistent with the present aséumptions on muon
production in == or X decay. There are 6 figures and 3 tables.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosﬁdarstvennogo uni-
versiteta (Institute of Nuclear Physica of the Moscow
Stata University) ‘

SUBMITTED: July 19, 1962
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! : 3102/3186;
AUTIHORS: ‘Védeneyev, 0. V., Dmitriyev, V. A., Khris;tinnsen, G. B.
TITLE: Amplitude distribution of bursts produced. by high-energy

:

m\Tona under thiok 111tera
PERIODICAL; Zﬂurnal eksperimental'noy i teoretiches&oy fiziki, v. 44,
vno. 2, 1963, 556-560 i

. v

TEXT: The Monte Carlo method is used for calculutinv the amplxtuﬂc dis-
trlbutlon of monoenergetlc muon bursts (EH = 1012 and 10 ev) under one

or several lead! ghields of 15 ¢m diameter. The bursts are assumed to be
due only to pair production and bremsstrahlung in the filter. The
contribution of nuclear interactions is ignored since it is at least one
order of magnitude smaller than that of bremsstrahlung.. The d-electrons
produced by muong can algo be neglected 'if the shower cﬂntalns nany

(n >10) relat1v1stic particles, the same is the case for ‘electron- positron
pairs of less than 6.108 ev since the muon energy losses amount to less
than 2¢%. The muon energy is assumed to remain constant throughout the
filter; this can‘be done since the total range of these’ high-energj muons
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65-105 g/cmz) is much larger than thefthickness of the thickest filter

(150 cm lead ~ 1700 g/cmﬁ%. Phe probabilities for muot interactions per

t-unit with losses » 6108 ev are 0.045 (10! ev) and 0:090 (1014 ev);

if only pair production is congidered®they are 0.044 and :0.089,

respectively. The distributions were®gdlculated from tﬂe‘data of

300 events und'gfe shown in Figs. 2 and'3. There are 3 figures.

ASSOCIATION: ,Institut yadernoy fiziki "Moskovekogo gosudarstvennogo
universiteta (Inatitute of Nuclear Physics of the Moscow
state University) : EI

SUBMITTED:  July 12, 1962 .

Amplitude distribution of ...

]

' - o o ' .
Fig. 2. Amplitpée distribution for Eﬁ 2 10'% ev and 15.cm lead (= 33 t- =

units). Solid line: Pair production plus bremsstrahlung; dashed line:
pair production alone. - g

o ) i
Fig. 3. Amplitude distribution for Eu - 1014 ev end 33it-units (solid
Wl roes

line) and 66 t-units (dashed line).: Bo%h pair productign and brems-
strahlung are taken into acoount. P o
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B108/3166
AUTHORS : Fomin, Yu. A., Khristiansen, G. B.
TITLE: Size distribution of extensive atmospheric showers

PERIODICAL:  Zhurna} eksperimental'noy i teoreticheskoy fiziki, v. 44,
no. 2,'1963%, 666-675

ZXT: The rapid change in the power exponent of the specirum with respect
o ine number of particles of extensive showers, observed recently for

~10° - 106 at sea level (G.B. Kulikov, G.B. Khristiansen. Yuovo Cim.,
ppl., 8, 1958; S. Fukui et al. Progr. Tneor. Phys., Suppl., 16, i, 1960;
#.R. Allan et al. Preprint, 1962) is explained here. For ihis purpose

it is sufficient to assume that the distribution of magnetic clouds in

+he Galaxy with respect to the parameter 1H is such that tne diffusion
coefficient for ultrahigh energy cosmic rays changes from D = cons to

D ~E* E is the energy, 1 the size of the magnetic cloud, E the nagnetic
field strength in it. > 0.5 when the energy changes by one order of
magnitude. The most probable explanation ig the one which attributes the
rapid change in the power exponent of the shower specirum to corresponding

Card 1/2
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Size digtribution of extensive ... B108/B186

changes in the exponent of the primary energy speoirum. An analysis of
experimental data shows that the primary radiation does not consisi of

heavy nuclei only. There are 4 figures and 5 tables.

‘ASSOCIATION: Iné’titut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of lMoscow State

University) :

SUBMITTED: August 13, 1962
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v 7. 3, Nej  KHRISTIANGEN, Ga.Bes ABROSIMOV, A, M,; KHRENOV, DMITRIYEV, V, A.
LOCTIETA, V, o3 OOLOVYEV, KeI.: BELYAYEVA,M.F.;

NECHIN, Yu. A.;
.‘:ULIKOV, G, V.; FOMIN, X“o ‘O

VEDENEYEV,0.N.;

Surmary of the new data on EAS structure obtained with the aid of the complex
squipment of Moscow State University, -

Zeport submi‘ted fos the 8th Intl, Conf. on Cosmic Rays (IUPAP) Jaipur, India,
2-14 Dec 1963
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KULIKOV, G.'ﬁt?"’EG{OVIIEVA, V.1.; FOMIN, Yu. &,

The cosmic ray prmary radiation of ultra high energy.

nepor£ submitted for the 8th Intl. Yonf. on Cosmic Rays (IUPAP), Jaipur, India,

2-1l Dec 1963
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SYROVATSKIY, S.I.; FOMIN, Yu.Aej @}%E{ANSEN,GB
E gpectrum of primary cosmic radiation and its céomposg,ion
i:mt‘.g]er rggion of ultrahigh energies. Zhur, eksp. 1( Mgg'lﬁls
45 no.5:1595-1602 N '63.

’ AN SSSR i Institut
kiy institut imeni Lebedeva
i;dzilei;h?‘:ziii Moskovskogo gosudarstvennogo universiteta.
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" ACCESSION NR: AP4042579: S ) 8/0056/54/046/006/2141/2150'f

§ B i
AUTHORS: Fomin, Yu. A.; m-x'risf‘:'irgns‘gn.r G. B. ’

o D 8 e ian b, -

'TITLE: Energy spectx;um and ‘cdmposition of cosmic rays of galactic
- and metagalactic origin. . - B

SOURCE: . Zh. eksper. i teor.’fiz., v. 46, no. 6, 1964, 2141-2150

TOPIC TAGS: cosmic. ray, éosniiq ray composition, cosmic radlation
energy, cosmic ray origin, galactic cosmic ray, metagalactics

ABSTRACT: To ascertain the contribution of primary cosmic radiation
from galactic and metagalactic sources, the authors calculate the
. energy spectrum and composition.of cosmic rays of both galactic anqg :
. metagalactic origin, starting from the diffusion model of cosmic-ray
propagation, and using more general assumptions concerning the enexgy
variation of the diffusion coefficient than made heretofore. In ad-
dition, a more detailed comparison is made of the results of the cal-
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_ACCESSION NR: AP4042579

vfculation with the experimental particle-number spectrum of extensive . :

" ‘‘air showers and with the muon number distribution in a shower having :

~a specified number of particles. [The comparison resulcs imply that -
g the metagalactic cosmic rays play a major role in the energy region |
'E > 1017 ev. The agreement’ between the.theoretical and experimental !
‘distributions is good, and the smaller slope of the,energy' sp'ectrum.

" “of the metagalactic cosmic rays '.doesl9ot cfatradict -the existing ex-. N

_perimental data in the region E ¢ 10"/--10"8 ev, w1, conclusion. the ;
;authors express sincere gratitude to's. I. Sy*rovatskiy for .a-dis-
- cussion of the problem and to L. G. Dedenko for communicating the

ASSOCIATION: Institut 'yédexjnoy fiziki Moskovskogo gosudarst;vennogd

universiteta (Nuclear Physics Institute, Moscow State University)

SUBMITTED: 19Dec63 - DATE AcQ: . - om0
| SUB CODE: ' AA, NP ' . NRREF Sov: 008 -~ OTHER:, 004 - |
ewd2/2 S P
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ACCESSION NR: AP4069589 . .~ $/0048/64/028/011/1876/1885 | CE

AUTHOR: Zatsepin, G.’T.;.Hikol?ékiy;iﬁi;;.k Khristiansen, G, B. g

TITLE: Large htmosphétic,Shoﬁars;of'§6§hic:radiation

SOURCE: ; AN SSSR. Tzv. se"r;ya*“"s-i’z‘(é’hé'gk'aya,;fu‘.’r?za; no. 11, 1964, 1876-1885 - -

TOPIC TAGS: Feieétroﬁ;fptotoﬁ;'ifmbéphéfiffsh6Wet;-Couiombfglégtron7.f‘
~dispersion, photon, eritical energy, prinary radtation, energetic’
spectrum, magnetic f-,i.éld‘,,"‘d'i.'f'fﬁsio_w.coefficient,'metagalactic,.:ay. ,

- ABSTRACT: - Electrons constitute-the most .numerous part of charged ..
particles in the atmospheric ghowers, and the loss of electrons in thz
ionization process causes the expenditure of much énergy by absorption
of shower particles during passage through the atmosphere. The results’
of measurements prove. tiiat Coulomb electron dispersion i atmospneric
showers is the fundamental process which determines the spatial
distributicn of electruas. and photons with energles near the N
;ritical energy in theiradiatiqn_flux;‘ The total enargy € of electrons. . J§
and photons at the mean density of showers is ¢ = 1.9 x 10% Mev at sea . - |

‘Card 1 /2 .
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level ‘and ¢ = 2,1 x 108 Mev on mountains,  Spectra of high-energy = =~ °
primary radiation were favestigated by means of a special installation,
Changes in the cnergy spectrum and the composition of primary cosmic
rays occur simultaneously in the magnetic field, the strength of which .
= deternings. the - value-of the dfffusfon-coefflcient, -The-enargy spectrur
and " the ‘composition of metagaldctic rays differ from those of galsetic
‘oripgin, ‘Metagalactic rayas are.rich’'in protons and light nuclei of tha .
‘same energy as those of the galactic origin, The density of the i
H-meson flux in usual showers 1ias found to be tens and hundreds of times -
greater than that obtained from theoretical computations. Orig. art, -
‘has: 5 figures, 10 formulas, and 3. tables. e

H

i

R

;ASSOCIATION: -none - 2

'SUBMITIED: 00 - 0 ENGL: 00 . SUB CODE: AA,ES

NO REF SOV: 019 ° ' OTHER: 008, ATD PRESS: 310
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[ ACCESSION NR: - AP5012318 :

AUTHOR: Vernov, 8. N.; Khristidneen, G,
Daitriyev, V. A, Kulikov, G. 7._; Nechin, Yu. A.; Solov'yeva, V, I.: Khrenov, B.4.

TITLE: New data on the sf:u;dybt'.‘broad atmoapharic showera/ ésing a camplex
apparatus /_._Re rt of All-Union Meeting on Cosmic Rays Physics, held in Hoscow
from October 4 to 10, 1983

SOURCE: AN SSSR. Izvestiya. Seriya fizic leskaya, v. 28, mo. 11, 1964, 1886-1833

TOPIC TAGS:. cosmilc ray shower, muclear particle, muclear physics apparatus

on a complex apparatus for the study of broad atmospheric showers and the mu-
electron-photon, mu-meson, and nuclear-sctive components of broad atmospheric
sbowers in each individually.recorded shower. Orig. art. bas: 9 graphs, 5 tables.

ASSOCTIATION: Nauchno-issledovatel 'skiy institut Fadernoy firiki Moskovakogo
gosudarstventogo univeraitsta im. K. V. lomonosova (Scientific Research Inatitute

meson component of cosmic rays. The apparatus gave simultaneous informatioc on thé

_of Nuclear Physics, Moscow Btate University):

SUBHITTED: - GO - - ENCL: Q0 SUB CODE: A&, WP
KO REF §0V: t»oo;' CoT e -QTHERS © 006 L " SPRS o
| Card 1/1 114 L "f'_ —
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B Aiwroaimov, A, Po gej_yqéyg;} ,-__?_‘:; e

ABSTRACT: Experimente are described that were conducted at Moscow State University §
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KCTESSTON NR: AP5002095 GWAS.- - - $/0048/64/028/012/1934/194%
AUTHOR: Khristisnsen, Ge. B.: Abrosimov, A. T.; Atrashkevich, V. B.; - . §

Kulikov, G, V.3 Solov'yeva, V. I.,; Fomin, Yu. A.,; Khrenov, B, A,

TITLE: Primary cosmic radidﬁioﬁo$£Asuperhigh energy

EEEN 6 K
SOURvi: AN SSSR. Izvestiya, Seriya fizicheskaya, v, 28, no, 12, 1964, = BB
ci3e=1941 . - T T T R |

:oPIC'TAGS}fiécmosh@éflg;shdwﬁr; éhoygtfspeccrum,'primatj;ehérng.Lﬂ,7
specttum,'cdsntc‘rayi.atomi@,nnmher;hu,meson, cosmic ray diffusfonm, -~ .

magnetic ffeld, magnetic rigidity, proton, nucleus, diffusfon coeffi- .. .

cient L T S : : .

ABSTRACT:;iThefapectrdm;lnyestlgation;of,large‘acmosphetic‘showefafmayﬂ*”i»m
be made by means of the number of particles which is possible to gtudy 2
using a complex large-scale facility, The spectrum of large atmospherfc -
showers near sea level changes its form sharply ‘'with the change in .
the total number N of particles., “The tramsition of cosmic radfation i
from the shower spectrum to the primary energy spectrum is performed . =
using a model of the davelopment of atmospheric showers. The davelop~-
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_ ‘ment depends upon the numb _pﬁapgftic”esfahdfthélffdtbﬁig?nﬁmﬁdt‘A
'Theae-padmeuir&~;vg;gggbgatnq&&ﬁ?f&dﬁlyzing"phe“fluc:uatidds7of7}}; .
u-meson'flux:neasured-1ﬁ7;ﬁéﬁébmbtéz‘fa61ltty;“”Thé’dlétflbuttdn”of‘m
the meson aumber depends upon the form of the primary energy spectrum,
which is characterized by the exponent Y. Acceleration and diffusion
of cosmic rays occur when both a change in the energy spectrum and &
change in the composition of rays take place simul taneously. The
diffusion of cosmic rays takes place {n a magnetic field where the
diffusion coefficlent is gpecffied by magnetic rigidity, which is :
equal to 2¢/300H for nuclei and e€/300H for protoms (eis the energy -
of a nucleon). A table in the original article contains the percentage
of galactic cosaic radiation of vartous energies. This table shows
that the increase of energy causes an fncrease of heavy nuclei in
cosmic radiation of the Galaxy. A decrease fa the percentage of light
auclef a and L with the fincrease in energy 1s caused by the higher
arffusion cqeﬁfisiegtqA_Ihgwgggbeqrof g-mesona computed theoretically
ag:ead”wtch‘experimdnthl;dth:ﬁp;:ojlo'5'ev of the primary particles. -
A:'enétgiedfgtéatarjthdd;10,7“eV{:ché[experiﬁental data showed more
protons gnﬁ”ltght>uuctetf:haﬁfghejtheotj purports, Oorig. art, has?
4 figures, 2 tablas, and 12 formulas. N EEEEY 41 B
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yeva,I.F.; Vedeneyev, ﬁ?ﬂﬁm&. o
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tlon of ‘the modemzzed conplex installation for study of entennve

TITLE: Descogip
cair showers&ﬁeport All-vnien Conieren...a on the Physics of Cosmic Rays held in_ _
Mog cow 4-10 Oct 19 7 : S .

smmcs- AN S95R; Izvestiyar Beriya ﬁnicheskaya, v.za, no.lz, 1964 zcav-aosz L

. ToPIC TAGS: cosnic ray mensurement o)n,‘

ABSTRAc'r: During the paat two years the instanation for comprehensiv 1nvestiga- T
tion of extensive air showers and high-énergy muons has been greatly improved. The |8
installation is located at Moscow State University and covers an area of about 4
hectares (about 10 acresy; it consists of a large number of stationary and mobile
"laboratoriea . The general. layout is shown in the Pigura (see Enclosure). In the
mobile "lahoratories” (Nos.7 through 16 in the Zigure) and in the stationary "la-
poratories” (1,2 & 3) in the main building the old system of hodoscopic counters
has baon supplenented hy an army of 20 sci.ntnlauou counters with an area of

e V.o
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0.6 m each, which make it posaibla to determine the strength of a shower and the
orientation of its axis in space. In the underground laboratory the area of ‘the "
nuon detector has been increaged from 6 to 45 w2 and there has been installed a .
new system of 240 ionization chambers shielded by an absorber, intended for statis=
tical neasurements of the anergy of muon fluxaes. The paper gives disgrams of gome
of the counter and chambar arrays and desoribus dome ol the apeciZic design fea- . -
- tures of the detectors -and-assooiated sleutronto asquipnent, A fow_typloal curves
are reprcduced. The :tmdeggmiuiiﬁiﬁtﬁﬂhtimja?ehgrﬁcterisad~by%axs’—szcapt@;z; 1y
large_area, .good continuity ‘and ‘&’ high resolution, - Orig.art.hast 1°table and 9
o figures. e T ITE T T T

© ASSOCIATION: mome - - . . -

. SUBMITTED: 00 ‘... - ~ ENcL: 01
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Fnergy :pectrum and composition <f coasmic rays o £ aotic
and xtnzthgalactic orgin., Zhur.ekop.i toorefiz. 46 no,£:2143~
2150 JTa ‘64, _(l:i;RA‘17=10)

1, Institut yadernoy fisiki Mcskovakego gosudars tvennogo
universiteta.

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86- 00513R000722330001 3

BH_
AuCESSION NR: APSOO?'O 27

.AUTHOR: Khristiangen, G, B.; Abrosimov, A. T.; Bogoslovsky, G. V.t
.Boytsov, V. I.; Solov'yév, K. I.

r

| TITLE: Outfit for inventigating extensive showeru/Zy means of 2 get of
I scintillation counters

SOURCE: Priboryitekhnika ekspe:iment'a{fﬁno. 1, 1965, 69-76

"1 TOPIC 'I'AGS' extensive shower. ecintilla.tion counter

*‘ABSTRACT' ‘The addition of ZO scintillatlon countors in 1962 to the Moscow
5Univereity outfit for extensive-shower recording is reported. Plastic {poly-

| styrene with 1% PPP + 0,04% FOPOP) rectangular 70T x 707 x 65-mm scintillation |- -
counters¥have a total area of 10 mR. The counters and the electronic equipment
permit a wide-range recording of stream densities and the relative arrival times
of cosmic particlae. Curves of the differential spoctrum of pulse heights, of
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height-chanrel calibration, and of cotmter nonuniformity depending on the particle
travel are presented. The principal circuits of preamplifiers, amplifiers, pulse= .
delay measuriug devices, and pulse recorders are supplied. “In conclusion, the
authore wish to thank S. N. Vermov for directing thie work, and V. B. _
Atrashkevich, Ya. L. Blokh, V. Kh. Leonov, and D. L Protasov for their help. 'l %

_Orig. art. has: 8 figures and 1 fable.

| ASSOCIATION: Moskovekly gosudaratvennyy universitet tm. M. V. Lomonos Ve
(Moscow State University, R pee
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TITLE: Primafy cosmic radiati.oh in the ultrahigh energy range and extens ve_ L2
x_showe sn : S S : , T

vaniy koéﬁIEEEéklkﬁ*IﬁEEEi}‘IEE;”zEEGEEE?”i§Ei?"R3§EI€E€§Etia"tﬁaﬁr“I“Efastaﬁv**

kosmofiziki (Cosmic rays. and problems in cosmophysics) ; trudy soveschaniya.

: , , .
SOURCE: Vsesoyuznoye soveshchaniye po kosmofizicheskemu napravleniyu {ssledo- ‘
i
|
Novesibirsk, Redizdat Sib. otd. AN SSSR, 1965, 103-110 %

TO?IC TAGS: extensive air showéi:, ‘mu meson, primary cosmic ray, cosmic r;_diatib:{ -
energy, astrophysic {instrument T _ R S TEPERE
ABSTRACT: The device used at the MGU for studying extensive air showers (EAS) w
has yielded extensive experimental data pertaining to ultrahigh-energy primary |
cosmic radiation, The present report cites cumulative experimental data for i

- 1960-1961, The device consists of 18 points (arranged in a olrcle of 120 m

|
radiue) at which detectora of charged particle denaities and mu-mesons are SR R
jocated (Fige 1 of the Enclosure). A very valuable feature of the device is its \‘ e
ability to record high-energy mu-meson fluxes in an {ndividual shower. The - |
energ{ /gpectrum of primary cosmic radiation obtained is discussed, The i

e et e s e AT 2 [P SS
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experimental data are used to determine the probability that pure electron-

e -

b3 3 Il (g,
FN ey -

~ vhere lni is the number of EAS withf‘qﬂ_dénsiyty‘ of mu-mesons P;lli; 'Pzi ie the
particles N as in the observed EAS, Calculation shows thatof{{ 2 x 10~3 with
energy of ~101° av 1s from & x 104 to 10"4, 1In conclusion, the isotropy of
primary cosmic radiation of the highest energythat can be racorded by the
device is discussed.. Orig, art. has: 2 figures and 2 table.s

ASSOCIATION: Nauchno-issileddvatel"ﬁkiy‘ institut «-yadermy £ieiki MGU -

(Sclentific Research Institute of Nuclear Physics, MGU)
SUBMITTED: 290ct64 . ENGL: OL. .~ SUB CODE: AA

| NomER sov: 006
.. Card 283 .

© ODIER: 006

photon showers comprise a fraction of of the total number of recorded showers M :

density of mu-mesons in pure electron-photon showers with the same number of

907 probability, The upper limit. for -the fraction of primary Uquanta with . -

L
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AUTHOR: Vernov, S.N.; gnristiansen, GeBei Aprosimov, A.T.; Atrashkevich, VaBoi | Lt
Belyayeva, 1.F.; Vedeneyev, 0,V. ; Kulikov. G.V.; Fomin, Yu. A.; Nechin, Yu. A.j :
Solov'yeva; v.1.; Khrenov, B.As. S 5’6

- ORG3 none » _ : @
TITLE: Investigdtibns of ﬂuctuations in the dvavelopment of extensive air.: T8
with a fixed total mumber of charged particles and a fixed total number of muons /Re~

port, All-Union Qonference on cosmic Itay Physics held ot ﬁl’fﬁiﬁ!.}?ﬂ.’l@lﬂ&ﬁ“’t 1964/
SOURCE: AN 88SR. 1zvestiya. Seriy® ¢izicheskays, V. 29, no. 9, 1965, 1676-1681

TOPIC TAGS: cosmic ray show‘cr,—‘muon, chnfged partlcle, extensive air shower, particle
distrﬂ_wutic'part_icle distribution L '

ABSTRACT: The authors have. employed the modernized installation at Mosco¥ state Uni- '
" versity, described elsewhere (3.N,Vernov et al., Izv. AN SSSR Ser. ¢iz,, 28, 2087,
1964) , to investigate the simultnneous distribution of total mmber K of charged par~ | .
ticles, total number M of muons, and age parmetér S in extensive air showers. Show-
ers were gelected for which the zenith angle of the axis was less than 309. ‘M was de-
termined from the number ‘of muons recorded by the muon detector and. the perpendicular .
distance of the muon detector from the shower oxis with the aid of the known 1ateral  |—
, distribution of muona, The relative erxor in determining M did not exceed 35 %. The |
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error in determining S was estimated to be 0.02 by processing "artificial” showers of
known age, calculated hy Monte Carlo methods. - The data presented were derived from
gome 300 showers with total numbers of charged particles ranging from 105 to 4 x 106,
Histograms are given showing the distribution of showers with respect to N with fixed |
M, with respect to M with fixed N, with respcct to 8 with fixed N, and with respect tol.

S with fixed M, and scatter plots are given for N versus S with fixed M and for M ver-|
sus S with fixed N. The correlation coefficient of 8 with M for fixed N ranged be-

tween 0.62 and 0,723 the correlation coefficient of 8 with N for fixed M. was - 0,67,
‘Orig. art. has: 10 formulas, 4 figures, and 1 table. S T

e

SUB CODE: NP/ SUBM DATE: 00/- . -~ ORIG REF: 005/ OTH REF: 001

54V
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AUTHOR: Vernov, S.N.; Khrenov, B.A.; Khristiansen, G.B. , D l?
ORG: Scientific Research Institute of Nuclear Physics, Moscow State University — | -

im. M.V.lomonosov (Nauchno-issledovatel'skiy institut yadernoy fiziki Moskovskogo
gosudarstvennogo universiteta) . . S

TITLE: Structure of the central région of o muon shgwet at 4b m.w.e. /Report, A]J_.;__
Union Conference on Cosmic Ray Physics held at Apatity 24-31 August 1964/ o

Lovarra s s immsntvemoversnss AR i LT T, e 70T 8,
e, 4

SOURCE: AN SSSR, Izvestiya. Seriya tiziéljeékaya,- v. 29, no. 9, 1965, 1682-1685? :

TOPIC TAGS: cosmic ray shower, cxtensive air shower, muon

ABSTRACT: The authors have employed the complex modernized installatiom at Moscow . |-
State University, described elsewhere (S.N,Vernov et al., Izv. AN SSSR. Ser, tiz., 28,
2087, 1964), to investigate the structure of the central regions of muon showers ac~ . B
companying extensive air showers. The muon flux at 40 m.w.e. underground was found .
to be proportional to rR, where r is the distance from the shower axis and n = 1/2 for| |
Tme=r «<15m and r =1 for 15 me=r =100 n; it was not possible to obtain the ,
lateral distribution for r =< 7 m because of the errors in determining r. The ratio of-

the munbers of counters triggered in the two halves of the muon detector and the pro- |
bability for triggering neighboring counters were subjected to statistical analysis,

Lord 172 701 A5
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and after correction was made for P,oisson’ #luctuations there remained evidence that
there exist in the center of the muon shower groups of associated muons with»diam'eterrd o
from 2 to 3 m which are capable either of contracting into narrow groups with diemet= -
ers less than 30 cm or of producing secondary showers, Orig. art. has: 1 formula, 3
figures, and 1 table. A : : L
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TITLE: Monte Carlo calculations. o‘n‘ thé fluctuations in the development of extensive

1 ___lair showers /Report, All-Union Cconference on Cosmic Ray Physics held at Apatity 24-3L1°
August 1964/ : , —

N

e IU e

AUTHOR: Atrashkevich, VeBes Fmin',' Yu. A.; Khristiensen G.B.

wdh

ORG: none

SOURCE: AN 8SSR. {zvestiya. Seriya fizicheskaya, V. 29, no. 9, 1965, 1696-1701

TOP1C TAGS: primary cosmic Tay, séco_ndary cosmic ray, extensive air shower, nucleon -
interaction, inelastic’ interaction, pion - _ , . T .
in extensive sir showers, initiated by protons with fixed energy, of the total number |-
of clectrons, the total number of high energy muons, the age parameter; and the total ‘|
energy flux in the eleoctron-photon and nuclear-active components., Four difforent mo- |
dels were employed to describe the elementary high energy nucleon intersdtion; ‘those
models were gelected to give an average inelasticity of 0.5 and differed in regard to.
the frequency and nature of very high energy secondaries. Vvery high enexgy pions were
agsumed to have an interaction free path in air of 80 g/, to interact with an in=
elasticity of unity and 8 multiplicity proportional to the fourth root of the energy,
and to produce gecondaries of which all have the same energy. Monte Carlo methods we

ABSTRACT: " The authors have employed»i&ont;v:c;rlo'methods to»calcuiate :hé ”nuctuvat»ioi‘:,_l
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enployed to determine the inelasticities and locations of all the interactions of the |
jprimary proton and the locations of the interactions of the high energy gecondary -
pions; the further development of "the shower was calculated with conventional cascade’ |}
equations in which the effect of pion decay was jncluded but which are not further
specified. calculations were performed for showers jnitiated by 1015, 1026, and 1027
eV protons. The. average values and dispersions of the number of electrons, the number

of high energy muons, the age parameter, and the energy #lux, and the correlation co~
efficient of the ngé pnranieter with the number of electrons are tabulated. and some of
the distributions are presented graphically. These averages, dispersions, and corre-
lation coefficients did not vary greatly with the model gelected to re'prese'nt the ele-
' mentary nucleon 1nteraction-event.- Fomulas are given for calculating the correspond-}
) ing quontities for showers {nitiated by nuclei on the assumption that the shower ini-
tiated by a nucleus of mass number A and energy E is the sum of A showers, each initi-|
ated by o nucleon of energy A/E.. The transfomaticns required for comparing the pre-~
gent calculations with the experimental results of 8.N.,Vernov et al. (Izv. AN §58R Ser
tiz., 29, 1676, 1965 /see Abstract AP5024632/) are discussed put the comparison is not|

made. Orig. art. has: B formulas, 3 figures, and 3 tables.
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gosudarstvennogo universiteta im, M.,V,Lomoncsova.
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" AUTHOR: Vernov, S. Nog. Khrigtigg I, c, B.; Abrosimov, A. T.; Mrashkevich, Vo B.g
_ Belyayeva, T. ¥.; Kulikov, G. V.; Solov'yeva, V. L.; Fomin, Yu. &.; Khrenov, B, A,

" QRG: Scientific Research Institute of Nuclear Physics, Moscow State University im.
- M. V. Lomonosov (Nauclmo—iasledovatel'skiy institut yadernoy fizild Moskovskogo 40
- gesudarst vennogo univeraiteta) A 7B

| TITIE: Primary superhigh—energy cosmic radiatlon accordlng to data on extensive
B atmospheric shower : o o ,_k

SOURCE' AN SSSR. Izves’c.iya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1876-1880 '
. TOPIC TAGS: cosmic radiation, muon

ABSTBACT- of interest in the 1mreatigation of ‘the primary energy

lspectrum of cosmioc rays and thelr composition is the knowledge of

’ 'the spectrum of extensive atmospherilo ehowers (e.a.8 i& with rospeot
‘to the total number N, of high encrgy muons (Ey2 10 eV) and

“the distribution of ¢+a.s, over the total Punbhof the partioles

.Ng for a glven N, ‘In this connection the authors analyze the -

: .primary energy d" eotrum of coemic rays on the basis of experlmental

| 'data obtalned with o special devioce for investigatlng e.a.8. recors

‘ded with a probabllity of W3 0,95, This device wakes it possible

, to determine the total uumber ot oharged partiolea in an e.a.s.

_ ‘-'cord: s
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=T

t Ly

B L 25712066 = e .
. ACC NR: AP6016380 '

_‘at the observation level. An’ averaged functiong, (R) is plotted !
to determine the spatial distribution N, of the fions, and, thus, i
“the total number of these muons s detetmined, .The distribution ‘i . |-
of Ng for a given ” s 18 evaluated on the basis of data on an e.a.8. -
with N, = {1-2).10%, The experimental findings are found to be - :
; 1n'satﬁ"stactory agreement with theory. Thus, on the basisd the
-{ complex whole of the experimental findings, it may be conoluded
-;that the composition of primary cosmic rays in the superhigh= .-
j energy region apparently does not significantly differ from. the .
! composition in the _low-energy region, and they -index of the px
“mary energy Spectrum-is variable rathér than constant. Orig. art. has: ;
.5 figures. [JPRS] ... e _ N

| SUB CODE: 20, O} / SUBM DATE:  none / ORIG REF: 009 / OMM REF:

002"
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U Lyeets ma(w)/Fecir | iple) G2 2
ACC NRi AP6018653 SOURCE CODG:  URJ0367/65/002/006/1075/1086 1

AUTHOR: Vornov, S. il.; Bolyayova, I. Fuj Vodonoyev, 0. Ve Dritriyov, Ve Aei
Nochin, ¥is Rei Kiristisnson, Gs Be__ .. -

ORG: Inz itute of Hucloar Physics, Moscow State Univorsity ( Institut yadernoy fizikl

Hoskovsiogo gosudarstvennogo universitota)

I

TITIZ: Fluctuations of the energy fluxes of tho nucloar-active and electron-photon
compononts in extonsive air showers _4' This papor_was given at the Uith Annual Conferend

4

B

on Nuclear Spoatroscopy, I1bilisl, Fobruary 1964

————

SOURCE: Yadornaya fizika, Ve 2, noe 6, 1965, 1075-1086
TOPIC TAGS: extonsive air shover, electron, photon

AESTRACT:  Experimontal data aro givon on the fluctuations of the enorgy flux of the
nuclear-active and electron-photon components in extensive air showers and on the
comnoctions of thoso fluctuations with each othor and with fluctuations of the ago

paravoter s« It is shoim that the tulk of these data disagroes with the model describod

by Nymdl and Shestoperov (Hatorials on the All-Union Conforence, Apatites ) 1964)

The large role of the paramoter s and other “haroctoristics for the correct setting-up
of experiments concorning oxtonsive air-showers art;]di Sjod. Orige arte has: 10
figures and 3 tablos. [Based‘on authors' Enge abst jffgrlfis _ e

“SUB CODE: 03 /- SURM DATEs 23Apr65 /. ORIG REFs 014 / OTH REF: 003
Cord 1/} ,1[ < L -
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~

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3"

K23



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3

SRR 2EK L ¥ ki e RN,

R ] - ]

,© ['ACC NR: 217007081 SOURCE CODE: UR/0048/66/030/010/1685/1689

i AUTHOR: Vernov, S. N.; Khristiansen, G, Be; Abrosimov, A, T.; Atrashkevich,
j V. B.; Belyayeva, I. P.; Vedeneyev, 0. V.; Kullkov, G, B.} Nechin, Yu. A.}
Solovtyeva, V. 1.3 Fomin, Yu. A.; Khrenov, B. A, ~
ORG: none
TITLE: Phenomenological characteristics of broad atmospherlc showers with
- a fixed number of (~mesons and electrons /Pnper presented at the All-Union
Conference on Cosmic Radlation Physics, Moscow, 15-20 Nov 1965/
SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 10, 1966,
1685-1689
TOPIC TAGS: mu meson, cosmic radiation
s 20
iggrgggi: %n an earlier work by Vernov et sl (Izvestiya Akademif Nauk SSSR,

Seriya Fizicheskaya, 29, 1676, 1965), results obtained in a study at an instal- :
lation of Moscowl State University on broad atmospheric showers with zenith '
angles of 0-30° were reported. These results included the distribution of showers;
with a fixed number of electrons Ny with respect to the number of high-energy

mesons Ny and the age parameter S, distribution of showers with a fixed Nu with !
respect to N, and S, and the coefficients of the correlation between S and the -

fluxes of electrons and _t-mesons. In the work reported in this instance, the J

same relations were determined for broad atmospheric showers with zenith angles . -
‘of 30-45°, The fluctuations of Nu, S, and Ne, observed for an effective atmo-

spheric depth of 1240 s/enz, were the same as those for vertical showers estas

blished in the earlier work. To determine the differences due to an incresse in .’
| Card 1/2 e L : T _ 1

I TS T P T R I L S T T
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|+ {[ACC NRi AP7007081 L
' be carried ou

t heric depth of 200 g/cm , calculations must
t?:heff-zzz:a:es:aﬁ:zcal pregislon. When results of the theoretical colc:l::ion.
:n chgracteruuca of broad atmospheric showers at 1240 g/em become ;u:‘ able,, .
ithe experimental data reported will be useful for the determination of the cowpo

high-e ragge
rimary cosmic radiation in the auper % 838
:D‘r?;(:nn‘:fc.pm ys figures, 2 formulas i ﬁl’g __—]

lCcrd 2/2- ; N
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['/Acc NRy AP7007082 SOURCE CODE: UR/0048/66/030/010/1694/1696

AUTHOR: Vernov, S. N.; Khriastiansen, G. B.; Nechin, Yu. A.; Stoyanova, D. A.}
Khrenov, B. A. amomen

ORG: none
TITLE: Groups of particles at a depth of meters entering into the

composition of broad atmospheric showers /paper presented at the All-Union
Conference on Cosmic Radiation Physics, Moscow, 15-20 Nov 19§§/

SOURCE: AN SSSR. Izvestiya. Serlya fizicheskaya, v. 30, no. 10, 1966,

1694-1696

TOPIC TAGS: muon, physics conference

SUB CODE: 20,04

ABSTRACT: A study of the flux of particies at a depth of 40 m underground was
made using the Moscow State University installation for the investigation of
broad dtmospheric showers. The purpose of the work described was determination

.of the shower-forming capacity of particles belonging to non-Poisson groups
observed in the vicinity of the axis of showers. By assuming that the particles-
present in the groups observed were muons and using the experimental data ob-
tained, the authors estimated that the average energy of muons in these shower- .
forming groups was 1012 < E. < 1013 ev, The determination of the showers
forming capacity is of value in estimating the full amount of energy carried o,
away by a muon group in a broad atmospheric shower. It was shown that the muons
in a group have an energy of ~ 103 Bev < E. < 10% Bev. This indi-
cates that a muon group cannot carry away more than 10% of the energy of &
primary particle, and therefore cannot be responsible for the escape of a signi~
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T'Acc NRi AP7007082

::;:f:n:::;nmtugﬁae?srgy in t;\glgtmosp};er'e.' Presence of concentrated groupé of
| ev) at a depth of 40m ¢
:::st::r:tan:polnt of theoretical concepts concerning thea::\‘::l:e elenéned
)8p ¢ showers that have hitherto been advanced, orig. nrt.p‘}r::l olo :f:t‘llgu ‘

[3esss 39,658
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KHRISTICH, 4. D,
Surgical Instruments und Apparatus

Corrugated vascular clamps. Khirurgiia No. 6, 1952,

[

Monthly List of Russian Accessions, Library of Congress, October 1952. Unclassified.
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KERISTICH, A.D., kendidat meditsinskikh nauk.

SRR S
Innervation of the cicatrice aad ef the tramsplamt ef the dleod vessel wall,
Khirurgiia me.9:33-40 § '53. (MIRA 6:11)

1. Iz kafedry gistelegii 1 embriclegii (saveduyushchiy - prefessor N.I.Zasy-
bin) 1 kliniki fakul'tetskey khirurgii (saveduyushchiy - prefesser T.Ye,Omi-
lorybov). _ (Blood vessels--Tramsplantation)
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KHRISTICH, A.D., kandidat meditsinsiikh nauk
Corvical ribs., Khirurgiia no.4:83-84 Ap 'Sk, (MLRA 7:6)

1, Iz fakul'tetskoy khirurgicheskoy kliniki Dnepropetrovskogo

meditsinskogo instituta,
(RIBS, abnormalities, (ABNORMALITIES
*cervical ribs) *ribs, cervical)

BRSSP A N AT T FIE w gt o
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KHRISTICH A.D.. Dotsent

LA

Homoplastlc trunapluntation of extrenities in dogs. Khirurgiia
nn:59-62 Ap '55. (MLRA 8:9)

1. Kafedra gospital'noy khirurgii (zav.-prof. T.Ye. Gnilorybov)
Dnepropetrovekogo meditsinskogo instituta (dir.-dotsent D.P,
Chulchriyenko )
(TRANSPLANTATION,
extremitias, homoplastic in dogs)
(EXTRFMITIRS, transplantation,
homoplastic, im degs)

&;::f;;m%gg
B
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LULGARIA / General Provblems of Pathology. Trensplanta- U
tion of Tissue and Tissue Therapy.

Abs Jour: Ref Zhur-Biol., No 11, 1958, 51573,

Author :)Knristich, A. D.
Inst H rdical Institute.

Title . Oon Transplantation of Extremities in Dogs.

orig Pub: Sb. nauchn. rabot. Dnepropetrovsk ned. in-t,
1956, 2, 237-239.

Abstract: No abstract.

s

- -APPROVED FOR RELEASE bion.
USOR/ :UFds :ASEyc0917./ 2004 Cirgalztion i
P R R A KBP86-00513R000722330001-3

:hp Jour: Red ghur-Biol., 1o 20, 1958, 93265-

sutlor @ K D.

L‘.B‘.' : "l s - .
T".t.:.c . ghe Problem of siomoplasbic :qterics (Exporincnt
clind.col. Invc:atj.(;ati.on)

2l ond

Orig Pub: Khirurg,iym 195_6; Ho 9, 25-29.

were opplicd o dogs under

psepbic cox‘_ditions_,“and the vesosel WoB cut (femoral
artery or chdominol gorta).’ s rterial tronsplonts
1 - LG an long, obteined from 1ive or deod 4OGS
(ut aircerent intorvels aiber @ nth), wero sutwred
so the control. and neriphexal caed . the cut vesscl.
Tn the first 3 - 5 dnys ofter operation

Abstroct: gpeelol serow frotaiers

decenerotive
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~ XHRISTICH, A.D,, dotsent
Imediate and late results of autoplastic traneplantation of the
extremities in dogs. Ortop.travm. 1 protes, 17 no.6;141 N-D '56,

‘ (MIRA 10:2)
1. Iz kafedry gospital'noy khirurgii (zaveduyushchiy - professor
T.Ye,Gniloryhov) Dnepropetrovakogo meditsinskogo instituta
(direktor - dotsent D.P.Chukhriyenko)
(RXTREMITINS (ANATOMY)--TRANSPIANTATION)
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KHRISTICH, A. D. (Lessik), Doc of Med Scl ~- (diss) "Blood supply and
innervation of the vascular seam, transplant‘,- and soi‘t tissue of a
transplanted 1limb (experimental investigation)." Moscow, 1957, 20 pp
(Centrald Institute for the Advanced Training of Physivians), 200 coples
(KL, 32-57, 96)
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- (tiormal ond Pathological) s

Aninal Morpholody
Cardiovaucular gysten.

Jo 6, 1959, 26152

ygsR/Human and

Ref Zhur piol.,

fbs Jour ¢
Author : Khristich, A.D.
;?.:: v ;}lood supply of Auto - and Homtransplants of Venous
e :
Wall. II.
orig Pub Novy khirurg. arkhiv, 1957, No 1, 65-T0
’ ly res-
t : In order to investigate the dynanics of blc;z% iug?xdyhomo—
Apstras " toration in & section of venous trunk in 8 o o
transplo.ntution , 20 gurgeries ofﬂ suc;hvwgﬁ!; ul;l; ﬁtilizéd:
forned on 4ogse i
tioﬁa:ezidp;:mml. In 8 experinents uuto-gl:ﬁgy d::;z
Je(;formed , in 12- honoplasty. 6 tines fromf :reins oy
E\i‘ter surgery nistological jnvestigntions o e e Prof.
the zones of anastonoses; according to the nee 4 :
B.V. Ornev with application of Indic ink, WeT P rned
cart 1/3 ! ; Torls sy A
) amile Y g f AATA el
o A i P ;’v’('-,-m.«w'; 7 -
e ams IS

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3
8

USSR/Humon ond Animl Morphology - (Normal ond Pathological)
Cardiovascular Systen.

Abs Jour § Rof Thur Diol., Ro 6, 1959, 26152

In specimens prepared during the first days a€ter surge-

ry of transplantation in the zone of sutures wvith 3-5 m
ty avascular areas wvhich were nore

- in width there were CGIp
expressed in sutures made with clanops than with thread.

In the following early doys these avascular zoies narro-
wed up to 0.5-1 rm. At the ends of the autotransplant
and receiving vein, tortuous ends of trunkated vasa va-
sorun with clavate and conic endings bordered ou these
eupty zones. later, & thick smll-neshed network of
vessels was observed here which filled the zone of the
suture sonetimes up to corplete black areas. Finally,
in later tines, after 60-140 dnys, in the zone of sutu-
res anastoroses were observed between the vessels of the
transplant and receiving vein sinilar, even if sonevhat
sualler, developnent of a vascular network was observed
at corresponding tines in honotransplantation of veins.
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USSR / Human and Animal Morphology (Normal and Patho- S~4
logical). Nervous System.

Abs Jour: Ref Zhur-Biol., No 17, 1958, 79075.
Author : Khristich, Do

Inst : ‘Not given. o :
Title : Innervation of a Vascular Autograft.

Orig Pub: Sb. naucﬁhQitr.‘Dnepropetr. med. in-ta,:1957,'
3, 276-281. = , 1

Abstract: Experiments on 17 dogs jnvolved the abdominal
aorta (3), femoral artery (3) and the general
carotid artery (11). A venous autotransplant
(A) was used in 7 cases, an arterial autotrans-
plant in 10. Length of A was 1.5-2 om. It
was shown full disinnervation of A does not set
in, owing to the presence in its wall of local
centers of innervation in the form of gangli-

APPROVED FOR RELEASE: 09/17/2001
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HHRISTICH, A.D., dots. (Dnepropetrovak , ul. Chekistov, d.3-a)

Blood supply and innervation of the vascular scar, transplant and
soft tissue of a transplanted extremity; experimental study.
Vest Jhir, 81 ne.10323-31 0'58 (MIRA 11:11)

l. Iz kliniki gospital'noy khirurgii (zav. - prof. T.Ye. Gnilorybov)
Dnepropetrovakogo meditsinskogo instituta, kafedry klinicheskay
anatomii i operativnoy khirurgii (sav. - prof. B.V. Ogmev) i
kafedry gistologii i embriologii (zav. - prof. N.I Zasybin)
TSentral'nogo instituta usovershenstvovaniya vrachey.
(EXTREMITIES, transpl.
blood supply & inmerv. of vasc. scar, transplant
& soft tissue in dogs (Rug))

‘

% o
3
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Blood vessels of the soft tissus of reimplanted extremities in dogs,
Ortop.,travm,1 protes., 20 no,11:42-51 N '59, (MIRA 13:4)

1. Iz kafedry gospital'moy khirurgii

(zaveduyushchiy ~ zasluzhennyy

deyatel' nauki USSR prof, Y.Ys, Onilorybov) Duepropetrovskogo medi-
tainskogo instituta 1 kafedry klinicheskoy anatomii i operativacy
khirurgii (zaveduyushchiy - chlen-korrespondent AMR SSSR prof, B.V,
Qgnev) TSentral'nogo instituta usovershenstvovaniya vrachey,

(TRANSPLANTATION expor. )
(EXTRRMITIRS transpl. )

APPROVED FOR RELEASE: 09/17/2001

CIA-RDP86-00513R000722330001-3"



30001-3

et

"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R0007223

AR e D e Y Rk o e s ] i.’ri’?!'i:

_XHRISTICH (LESSIK), Aga{'ya Dmitriyevna; SIMONYAN, K.5., red,; BLISEYR
.5, o VA
A.V.. rﬂd.‘ M'GIHKOVA. Y“oﬂu. t”km.r@&. ' ' '

[Innorvation and blood supply of transplunted vessels and
oxtremities] Innervatsiia i krovosnabzhenie peresashennykh
sosudov 1 konechnostei. Moskva, Gom.izd-vo md,lit-ry, Medgis,
21960, 144 p, (MIRA 14:1)
(BLOOD VESSKLS--TRANSPLANTATION)
(EXTREMITIES (ANATOMY)-—TRANSPLANTATION)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3

SKRIPNICHENKO, D.F., prof., red.; SHURINOK, A.R., prof., red.;
GABAY, A.V., prof., red.; DMITRIYEV, M.L., prof., red.;
KHRISTICH, A.D., prof., red.; ZAYCHENKO, I.L., prof., red.;
SITKOVSKIY, N.B., kand, med, nauk, red.; PARKHOMENKO, V.N.,
red,

[Problems in pediatric surgery; transactions] Problemy khi-
rurgii detskogo vozrasta; trudy. Kiev, Gosmedizdat USSR,
1963. 257 p. (MIRA 17:5)

1. Ukrainskaya nauchno-prakticheskaya konferentsiya khirurgov
detskogo vozrasta. lst,
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- KHRISTICH, A.D., prof., (Dnepropetrovsk 10, ul. Chekistov, d.3-a)
KATONIN, K.I. .

Rogeneration of femoral bone tissue following transplantation
of an extremityj preliminary report. Ortope travm, i protez,
24 no.2:18-21 P63, (MIRA 16:10)

l. Iz kafedry khirurgii detskogo vozrasta s detskoy orto-
pediyey (zav. - prof. A.D.Khristich) Dnepropetrovskogo me-
ditsinskogo instituta (rektor - doktor meditsinskikh nauk
NeYa, Khoroshmemenko).

2
ey
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KHRISTICH, A,D,, prof,

Resistance of the staphylccoccus to antibiotics and charac-
teristics of the courss of suppurative infectiona in chlldren.
Khirurgiia 40 no.2:24.29 F V144, (MIRA 17:7)

1. Klinika detskoy khirurgii (zave - prof, A,D, Knristleh)
Bnepropetrovekogo meditsinskogo instituta,
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FE L

i&j@ST{Cﬁég.D{g g;‘of.; GORGIYEV, T.B. (Dnepropetrovsk, ul. Kuybysheva,
65 kv,

Autovaccines in the treatment of septic conditions in children,
Vest, Khir, 91. no,10:96-99 0 163, (MIRA 17:7)

1. Iz kliniki detskoy khirurgii (zav. - prof. A.D, Khristich)
Dnepropetrovskogo meditsinskogo instituta (rektor - prof. N.
Ya, Khoroshmanenko),

2R
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ZUBENKO, P.M.; KHRISTICH, A.D,; IUKASHEVICH, K.F.; MANZON, S.M.;
NOVIKOVA, A.A,; SHCHESNO, T.Yu.; ZUBENKO, I.P.
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ABSTRACT: Extremitios of dogs wore amputated and kopt at room temperature for 1 to
2 Brs or on ice for 2 to 2% hrs, In 1 to 2 hrs nitrogen as well as phosphorus
metabolism disorders appoarod in tho muscles. Fhosphocreatine and ATP levels decreased
i o

nificantly, and inorganic phosphorus and wator solublo protoin levels increased

thout affoeting fraction ratlios during the first hour; in 2 hrs the myogon lovel
ecreasod.  Changes of phosphorus compound levols woro similar in extremities kept on —
co Iror 2 hrs; levels of water soluble proteins and their myogonic fraction inereased
iarnd their phosphorylaso fraction decroaseds Twonty-four hour cooling led to tho samo
ichangos. Pnosphocreatine and ATP wore almost completoly broken down. MNucleic acid —
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